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Abstract 

Background: Our aim was to describe the range of perineal trauma in women with a singleton vaginal birth and 
estimate the effect of maternal and obstetric characteristics on the incidence of perineal tears. 

Methods: We conducted a prospective observational study on all women with a planned singleton vaginal delivery 
between May and September 2006 in one obstetric unit, three freestanding midwifery-led units and home settings 
in South East England. Data on maternal and obstetric characteristics were collected prospectively and analysed 
using univariable and multivariable logistic regression. The outcome measures were incidence of perineal trauma, 
type of perineal trauma and whether it was sutured or not. 

Results: The proportion of women with an intact perineum at delivery was 9.6% (125/1,302) in nulliparae, and 
31.2% (453/1,452) in multiparae, with a higher incidence in the community (freestanding midwifery-led units and 
home settings). Multivariable analysis showed multiparity (OR 0.52; 95% CI: 0.30-0.90) was associated with reduced 
odds of obstetric anal sphincter injuries (OASIS), whilst forceps (OR 4.43; 95% CI: 2.02-9.71), longer duration of 
second stage of labour (OR 1.49; 95% CI: 1.13-1.98), and heavier birthweight (OR 1.001; 95% CI: 1.001-1.001), were 
associated with increased odds. Adjusted ORs for spontaneous perineal truama were: multiparity (OR 0.42; 
95% CI: 0.32-0.56); hospital delivery (OR 1.48; 95% CI: 1.01-2.17); forceps delivery (OR 2.61; 95% CI: 1.22-5.56); 
longer duration of second stage labour (OR 1.45; 95% CI: 1.28-1.63); and heavier birthweight (OR 1.001; 
95% CI: 1.000-1.001). 

Conclusions: This large prospective study found no evidence for an association between many factors related 
to midwifery practice such as use of a birthing pool, digital perineal stretching in the second stage, hands off 
delivery technique, or maternal birth position with incidence of OASIS or spontaneous perineal trauma. We 
also found a low overall incidence of OASIS, and fewer second degree tears were sutured in the community 
than in the hospital settings. This study confirms previous findings of overall high incidence of perineal 
trauma following vaginal delivery, and a strong association between forceps delivery and perineal trauma. 
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Background 

About 85% of women in the UK sustain some degree of 
perineal trauma during childbirth [1]. Clinical diagnosis 
of obstetric anal sphincter injury (OASIS) comprising a 
third or fourth degree perineal tear occurs in about 3% 
of women after having their first baby, and 0.8% of 
women who have previously had at least one baby [2]. 
However, results from a systematic review indicate that 
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the true incidence may be as high as 11% [3]. The inci- 
dence of perineal trauma varies markedly between stud- 
ies with occurrence tending to be higher in hospital 
settings compared with community settings [4]. There is 
some evidence from one large UK single-centre study 
that the incidence has increased in recent years [5], and 
in Norway from 1% in late 1960s to 4.3% in 2004 [6], 
and Sweden from 1.7% in 1990 to 4.2% in 2004 [7]. 
Whether these changes are due to greater awareness and 
improved identification or due to an actual rise in inci- 
dence is uncertain. Interestingly, a significant decline 
from 4.03% in 2002 to 1.17% in 2007 in the proportion 
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of women with anal sphincter tears was found in 
Norway and attributed to an intervention program in- 
volving slowing the delivery of the infant's head and 
instructing the mother not to push during delivery of 
the head [6,8]. 

OASIS is associated with significant short and long 
term maternal morbidity. Anal incontinence is reported 
by 4.3% (95% confidence interval (CI): 3.5 to 5.9) of 
women aged 15 to 60 years [9], however, it is acknowl- 
edged that it goes unrecognised and is under-reported. 
Bowel symptoms in women with OASIS vary from 7.6% 
to 61% depending on the severity of symptoms, parity 
and type of injury [10-14]. A systematic review has esti- 
mated the prevalence of any post-partum urinary incon- 
tinence with vaginal delivery as 31% (95% CI: 30 to 
33%), and weekly or daily incontinence as 12% (95% CI: 
11 to 13%) and 3% (95% CI: 3 to 4%), respectively [15]. 
Sexual dysfunction [16-18], and post-partum perineal 
pain may also occur [9,13,19]. A large prospective survey 
of Swedish postpartum women reported that 8% (167/ 
2,154) of women had not had sexual intercourse within 
six months after childbirth; of those with an anal sphinc- 
ter injury the proportion was higher at 13.6% [20]. 

Factors consistently shown to be associated with peri- 
neal tears involving the anal sphincter are instrumental 
delivery, [5,14,21-24] with forceps associated with a 
higher risk than ventouse, [5,14,21,22,25-28] longer dur- 
ation of second stage of labour, [7,21,25,26,28-30] 
nulliparity, [5,7,14,21,25,27-29] large for gestational age 
or birthweight [5,7,14,21,22,24,25,27,29,31] and occipito 
posterior (OP) position [14,27,28]. 

Episiotomy as a risk or protective factor for OASIS is 
controversial: some studies report a reduced risk with a 
mediolateral incision, [5,21,22] and others are either in- 
conclusive, [7,24,26] or report increased risk [31]. How- 
ever, randomised controlled trials (RCTs) have failed to 
demonstrate a significant reduction in OASIS in women 
who received an episiotomy compared with women who 
did not [32,33]. The role ethnicity plays as a risk factor 
for OASIS is also unclear [34-36]. 

Few multivariable analyses are available reporting on 
the impact of maternal birth or pushing position, type of 
pushing, digital perineal stretching during second stage, 
'hands off delivery, or care setting, as risk factors for 
perineal injury [4,7,30,37]. Many of these observational 
studies are retrospective, and data from RCTs have failed 
to corroborate the findings and are limited by small 
sample sizes. Another limitation of studies reporting on 
perineal trauma is that they have been largely conducted 
on women in the hospital setting, and it is important to 
also evaluate the incidence and pattern of perineal 
trauma in all settings where women plan to give birth. 

The aim of this large prospective study was to estimate 
the range of perineal trauma sustained by women with a 



planned singleton vaginal delivery in community and 
hospital settings. Additionally, to estimate the impact of 
a comprehensive set of potential risk factors for any 
spontaneous perineal trauma encompassing the full 
range of anterior and posterior tears, and for OASIS 
defined as any third or fourth degree tear. 

Methods 

We conducted a prospective observational study in one 
NHS Trust in the South-East of England. Care settings 
comprised the hospital, three freestanding midwifery-led 
units (FMUs) and women's homes. All women in labour 
expected to have a singleton vaginal delivery were 
recruited from May to September 2006. A sample size of 
about 3,000 women was anticipated based on a rate of 
about 7,000 births per year at that time. 

Data were recorded by the midwife caring for the 
woman in labour using a predesigned standardised data 
collection sheet. After an initial pilot phase, data collec- 
tion was coordinated by three link midwives. 

Data were collected on maternal and obstetric charac- 
teristics: age, parity, analgesia used, length of active and 
passive second stage of labour (minutes), type of pushing 
during the second stage, maternal position(s) adopted 
when pushing, pushing instructions, whether digital 
stretching of the perineum occurred before crowning 
(finger inserted into vagina, with pressure downwards on 
the perineum to encourage maternal pushing effort), 
maternal position at delivery, type of delivery, delivery 
technique used for spontaneous birth (whether the prac- 
titioner's hands were on or off the perineum and/or the 
baby's head), whether episiotomy was performed, and 
whether or not shoulder dystocia occurred. Infant re- 
lated characteristics recorded were position of the baby 
at delivery and birth weight (grams). Data on presence 
or absence of previous perineal trauma, and previous 
perineal repair were obtained by maternal self report. 

Main outcome measures were the type of perineal 
trauma categorised as: no trauma (defined as intact peri- 
neum); labial tear to one or both labia; other anterior 
tears such as clitoral or urethral tears; and vaginal wall 
defined as posterior and/or lateral vaginal wall involve- 
ment but perineal skin intact; first degree tear involving 
vaginal mucosa and perineal skin; second degree tear 
involving the perineal skin, superficial and/or deeper 
perineal muscles; third degree tear to the anal sphincter 
affecting less than 50% of the external anal sphincter 
fibres (3a), more than 50% of the external anal sphincter 
fibres (3b) or external and internal anal sphincter rup- 
ture (3c); fourth degree tear involving complete anal 
sphincter rupture that extends into the anal epithelium 
[1]. Additional outcomes were whether or not the peri- 
neum was sutured, and whether women were transferred 



Smith et al. BMC Pregnancy and Childbirth 2013, 13:59 
http://www.biomedcentral.com/1471-2393/13/59 



Page 3 of 9 



from their planned place of delivery (home or FMU) to 
the hospital, and the reason for transfer. 

Data were double-entered into a database and analysed 
using SPSS version 17. Perineal trauma is summarised 
by parity and care setting using descriptive statistics. 
Care settings were categorized as hospital, FMU or 
home according to where the woman planned to deliver 
at labour onset (regardless of whether the woman was 
transferred for maternal/neonatal reasons). Regression 
analyses were conducted to investigate risk factors for 
perineal trauma using univariable and multivariable lo- 
gistic regression. To improve the power of the regression 
analyses, we created one community setting by combin- 
ing FMU and home because in the UK they provide a 
very similar model of care and are located away from 
the hospital. In addition, with the exception of age, 
women in the two settings were comparable with similar 
proportions in each category for each risk factor. This 
was judged based on observing over-lapping 95% CIs. 
Labour length for active and passive second stage were 
combined, maternal birth position was categorised as: 
upright if semi-recumbent/sitting, all fours/kneeling for- 
ward, birth stool, kneeling/ standing or squatting, or lying 
down if left or right lateral, lithotomy or supine. Delivery 
technique was categorised as 'off both head and peri- 
neum, or 'on' if hands were placed either on the baby's 
head or perineum or both. Pushing instructions were 
categorised as directed if pushing was directed for all or 
some of the time, or undirected if no directions were 
given. We defined OASIS as any third- or fourth-degree 
tear with or without an episiotomy, and spontaneous 
tear as any anterior or posterior tear in the absence of 
an episiotomy. 

The relationship between potential risk factors and 
incidence of OASIS and spontaneous perineal trauma 
was investigated using logistic regression. Factors 
were selected for addition to the regression model if 
it was clinically plausible that the factor may influ- 
ence perineal outcome, in addition to those that have 
been empirically suggested as risk factors for perineal 
outcome if sufficient data were available for the vari- 
able. We required a base of 100 participants with a 
specific outcome plus 10 positives and 10 negatives 
for each variable added to the model [38]. Partici- 
pants with missing data were excluded from the 
analysis. We planned to add pushing position as a co- 
variate to the model, however many women adopted 
more than one position for pushing precluding clear cat- 
egorisation for analysis. Ethical approval was obtained 
from the ORH and the School of Health and Social Care 
Research Ethics Committee, Oxford Brookes University. 
We followed the advice given by the research ethics 
committee at the time that consent from women was 
not required. 



Results 

Figure 1 shows the recruitment of participants to the 
study in the sample. We analysed data for 2,754 women 
with complete data for perineal outcomes; the propor- 
tion of missing data ranged from 0.3 to 7.4% with no 
evidence of a difference between care settings. 

The majority of these women planned to deliver in the 
hospital (85.5%), 10.5% in an FMU and 4% at home. 
Among the 2,754 women, 47.3% were nulliparae, and 
52.7% multiparae, with a mean age of 29.1 and 31.7 years, 
respectively. 

Prevalence of tears 

The overall proportion of women with an intact peri- 
neum at delivery was just over three-fold higher in mul- 
tiparous women, 31.2% (453/1,452) compared with 
nulliparae, 9.6% (125/1,302). Table 1 shows the preva- 
lence of perineal tears by planned place of birth and 
parity. OASIS occurred in 6.6% (86/1,302) of nulliparae, 
and 2.7% (33/1,452) of multiparae overall, and occurred 
mainly in the hospital. The majority of OASIS cases 
were third-degree tears. 

Labial tears occurred more frequently in nulliparae 
compared with multiparae, with no evidence of a differ- 
ence between care settings (Table 1). A tear involving 
the anterior vaginal wall occurred less frequently than 
labial tears: 5.5% (95% CI: 4.3 to 6.8%) nulliparae and 
4.1% (95% CI: 3.1 to 5.2%) multiparae. There was no evi- 
dence of a difference between care settings (Table 1). 

Table 2 shows the unadjusted and adjusted ORs for 
OASIS. FMU and home were pooled to create one com- 
munity setting. With the exception of age, women in the 
two settings were comparable with similar proportions 
in each category for each risk factor. Women whose 



Consecutive women presenting in labour at 
ORH NHS Trust May to October 2006 
N = 3,117 



Multiple births N = 23 

• Twins N - 22 

• Triplets N = 1 

Emergency Caesarean 
N = 319 

• No vaginal attempt N = 278 

• Vaginal attempt = 41 

Birth before arrival N = 20 
Unknown N = 1 



Women with a planned singleton vaginal delivery N = 2,754 



Planned hospital 
birth at start of 
labour 
N = 2,355 



Planned FMU 
birth at start of 
labour 
N = 288 



Planned 
homebirth at 
start of labour 
N = 111 



Figure 1 Flow diagram of participants. 
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Table 1 Prevalence of perineal trauma in women with a singleton vaginal birth 



Hospital 



FMU 



Homebirth 



Nullip = 1,1 51 



Nullip = 109 



Multip = 1,204 
Number with outcome 



Multip = 179 
Number with outcome 



% 



95% CI 



% 



95% CI 



Nullip = 42 



Multip = 69 
Number with outcome 



% 



95% CI 



19.0 
12.3 



5.4 
4.0 



5.5 

12.2 



35.1 
38.3 



6.0 
2.4 



19 

71 



27 
30 



33 



38 
A A 



Intact perineum 

Nullip 100 
Multip 343 
Labial tear 
Nullip 219 
Multip 148 
Tear of vaginal wall only 
Nullip 62 
Multip* 48 
First degree 
Nullip 63 
Multip 147 
Second degree 
Nullip 404 
Multip 461 
Third degree (a, b, c) 
Nullip 69 
Multip 29 
Fourth degree 

Nullip 4 0.3 

Multip 2 0.2 

Episiotomy 

Nullip 364 31.6 30.0,34.3 7 

Multip 84 7.0 5.5, 8.4 0 

Episiotomy plus 3 rd or 4 th degree tear 

Nullip 34 0.4 0.1,0.9 0 

Multip 5 0.0 2.0,4.1 0 

Extensive tear (any 3 rd or 4 th degree tear with/without episiotomy) 

Nullip 81 7.0 5.6, 8.5 2 

Multip 32 2.7 1.7,3.6 1 

Footnotes: * n = 1,203 patients analysed for hospital, and n = 178 for FMU. 



7.1, 10.3 
26.0, 31.0 

16.8, 21.3 
10.4, 14.2 

4.1, 6.7 
2.9, 5.1 

4.2, 6.8 

10.4, 14.1 

32.3, 37.9 

35.5, 41.0 

4.7, 7.5 
1.6, 3.4 

0.0, 0.7 
0.0, 0.4 

30.0, 34.3 
5.5, 8.4 



1 7.4 
39.7 



24.8 
16.8 



7.3 
6.2 



16.5 
18.4 



34.8 
24.6 



0.6 

0 
0 



0.6 



1 0.3, 24.6 

32.5, 46.9 

16.6, 33.0 
11.3, 22.2 

2.4, 1 2.3 
2.7, 9.7 

9.5, 23.6 

1 2.7, 24.0 

25.9, 43.9 
18.3, 31.0 

0, 4.4 
0, 1.7 

na 
na 

1 .7, 1 1 .5 
na 

na 
na 

0, 4.4 
0, 1.7 



6 

39 



12 



12 
14 

3 
0 

0 
0 



14.3 
56.5 

28.6 
7.2 

4.8 
1.5 

16.7 
15.9 

29.0 
20.3 

7.1 
0 

0 
0 

2.4 
0 

0 
0 

7.1 
0 



3.6, 25.0 
44.7, 68.3 



14.7,42.4 
1.1, 13.4 



0.0, 1 1 .3 
0.0, 4.3 



5.3, 28.1 
7.2, 24.7 



14.7,42.4 
10.7, 29.9 



0, 1 5.0 

na 



Na 
na 



0.0, 7.1 

na 



na 
na 



0, 1 5.0 

na 



planned place of birth was home were slightly older 
(33.6 years 95% CI: 32.6, 34.7) than women whose 
planned place of birth was an FMU (31.8 years 95% CI: 
31.2, 32.4). Risk factors shown to increase the risk of 
OASIS significanty in the unadjusted logistic regression 
analyses were nulliparity, planned hospital birth, epi- 
dural, use of ventouse, use of forceps, directed pushing, 
longer duration of second stage of labour, episiotomy, 
shoulder dystocia and birthweight. Whereas upright de- 
livery position, hands off perineum and off head and 



occipito-anterior (OA) position were associated with sig- 
nificantly reduced risk of OASIS (Table 2). Maternal age, 
use of birthing pool, and digital perineal stretching be- 
fore crowning was not associated with OASIS. 

After adjustment for all other factors with sufficient 
data shown in Table 2, multiparity significantly reduced 
the odds of OASIS, whilst use of forceps, longer dur- 
ation of second stage of labour, and heavier birthweight, 
were associated with significantly increased odds of 
OASIS (Table 2). We were unable to add setting to the 
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Characteristics 



Table 2 Unadjusted and adjusted ORs for association of characteristics and OASIS in women with a singleton vaginal 
delivery 

Unadjusted Adjusted OR 

OR (95% CI) (95% CI) 

Nulliparity 1.0 1.0 

Multiparity 0.33 (0.22, 0.50)* 0.52 (0.30, 0.90)* 

Community (FMU or home) 1.0 1.0 

Hospital 3.30 (1.44,7.56)* NE 
Age group (years) 1 

<21 1.0 

21-30 1.14(0.44,2.92) NE 

31-40 1.55(0.61,3.90) NE 

>40 1.11 (0.26,4.76) NE 

Birthing pool 2 1.21(0.67,2.18) 1.28 (0.50,2.11) 

Epidural 3 1 .78 (1 .22, 2.59)* 0.56 (0.33, 0.93)* 

Spontaneous (non-operative) delivery 1 .0 1 .0 

Ventouse 2.71 (1.59,4.61)* 2.03 (0.96,4.30) 

Forceps 6.56 (4.28,10.1)* 4.43 (2.02,9.71)* 

Directed pushing 4 2.66 (1.68,4.23)* 1.15 (0.62,2.14) 

Delivery position lying down 1.0 1.0 

Delivery position upright 0.47 (0.32, 0.68)* 1 .1 7 (0.68, 2.02) 

Perineum touched 5 0.86 (0.52, 1.40) 0.91 (0.53, 1.56) 

Delivery technique hands on either or both perineum and head 1.0 1.0 

Delivery technique Off/off 0.48 (0.27, 0.86)* 0.77 (0.39, 1 .52) 

Occipito posterior or Occipito transverse 1 .0 1 .0 

Occipitoanterior 0.41(0.22,0.77)* 0.69(0.33,1.42) 

Duration 2 nd stage (log mins) 2.10(1.74,2.54)* 1.49(1.13,1.98)* 

Episiotomy 6 2.33 (1 .57, 3.46)* 0.64 (0.36, 1.15) 

Shoulder dystocia 7 7.35 (3.40,16.0)* NE 

Birth weight (g) 1 .001 (1 .001 , 1 .001 )* 1 .001 (1 .001 , 1 .001 )* 

Reference category: * = statistically significant (p < 0.05); 1 = age group 20 or below; 2 = birthing pool not used; 3 = no epidural used; 4 = undirected pushing; 5 = 
Perineum not touched; 6 = no episiotomy; 7 = no shoulder dystocia; NE = not estimated as < 10 participants with or without characteristic. Maternal birth position 
was categorised as: upright if semi-recumbent/sitting, all fours/kneeling forward, birth stool, kneeling/standing or squatting, or lying down if left or right lateral, 
lithotomy or supine. For spontaneous birth, delivery technique was categorised as 'off both head and perineum, or 'on' if hands were placed either on the baby's 
head or perineum or both. Pushing was categorised as directed if pushing was directed for all or some of the time or undirected if no directions were given. 

regression model as there were fewer than 10 events so (Table 3). Multivariable adjustment was conducted using 

this assessment is based on hospital deliveries. Although all factors shown in Table 3 with the exception of mater- 

the initial analysis showed that epidural analgesia was nal age group (excluded due to fewer than 10 women in 

associated with a significant increase in the unadjusted some age groups with spontaneous perineal trauma), 

odds of OASIS, after controlling for the effects of other After adjusting for other factors, multiparity significantly 

risk factors, epidural analgesia was found to be associ- reduced the odds of spontaneous perineal trauma, whilst 

ated with reduced odds of OASIS. This is likely due to hospital care setting, use of ventouse, forceps delivery, 

the use of epidural analgesia being associated with other longer duration of second stage of labour, and heavier 

risk factors, such as instrumental delivery and longer birthweight significantly increased the odds, 

duration of second stage labour. Although the multivariate analysis showed that shoul- 

Table 3 shows unadjusted and adjusted ORs for der dystocia and episiotomy were associated with a 

spontaneous perineal trauma. Most of the risk factors decrease in the adjusted odds of spontaneous perineal 

were significant predictors for spontaneous perineal trauma (Table 3), they were associated with other risk 

trauma in the univariable analyses, with the exception of factors, such as longer duration of second stage labour, 

parity, care setting, maternal age and shoulder dystocia heavier birthweight and instrumental delivery. 
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Table 3 Unadjusted and adjusted ORs for association of characteristics and spontaneous perineal trauma in women 
with a singleton vaginal delivery 

Characteristics Unadjusted Adjusted 

OR (95% CI) OR (95% CI) 

Nulliparity 1.0 1.0 

Multiparity 1.05 (0.90, 1.23) 0.42 (0.32, 0.56)* 

Community (FMU or home) 1.0 1.0 

Hospital 0.92(0.74,1.15) 1.48(1.01,2.17)* 

Age group (years) 1 

<21 1.0 1.0 

21-30 1.10(0.78,1.56) NE 

31-40 1.34(0.81,1.61) NE 

> 40 1.03(0.59,1.79) NE 

Birthing pool 2 1.39 (1.05, 1.86)* 1.10 (0.72, 1.66) 

Epidural 3 0.69 (0.58,0.81)* 0.90 (0.67,1.20) 

Spontaneous (non-operative) delivery 1 .0 1 .0 

Ventouse 0.40 (0.31,0.52)* 1.86 (1.00,3.48) 

Forceps 0.18 (0.13,0.24)* 2.61(1.22,5.56)* 

Directed pushing 4 0.79 (0.67, 0.93)* 1.12 (0.88, 1 .44) 

Delivery position lying down 1.0 1.0 

Delivery position upright 1 .85 (1 .56, 2.1 9)* 1 .20 (0.93, 1 .56) 

Perineum touched 5 0.91 (0.75, 1.11)* 1 .09 (0.81 , 1 .47) 

Delivery technique hands on either or both perineum and head 1.0 1.0 

Delivery technique off/off 1.31 (1.08, 1.60)* 0.78 (0.61, 1.00) 

Occipito posterior or Occipito transverse 1 .0 1 .0 

Occipital anterior 2.03 (1 .42, 2.91 )* 1 .28 (0.73, 2.24) 

Duration 2 nd stage (log mins) 0.96 (0.90,1.02)* 1.45 (1.28,1.63)* 

Episiotomy 6 0.03 (0.02,0.04)* 0.01(0.00,0.01)* 

Dystocia 7 0.74 (0.39, 1 .41) 0.28 (0.09, 0.93) * 

Birth weight (grams) 1 .00 (1 .00, 1 .00)* 1 .001 (1 .000, 1 .001 )* 

Reference category: * = statistically significant (p < 0.05); 1 = age <21 years; 2 = birthing pool not used; 3 = epidural not used; 4 = undirected pushing; 5 = perineum 
not touched; 6 = no episiotomy; 7 = no shoulder dystocia; NE = not estimated. 

Not all perineal tears were sutured. For FMU, 3/46 required suturing of a complex vaginal wall tear, seven 
(6.5%) nulliparae, and 3/53 (5.6%) multiparae with spon- for slow progress during labour and one for a retained 
taneous perineal trauma were sutured, and none of the placenta, 
women who planned to have their baby at home. In hos- 
pital nearly all of the second degree tears were sutured. Discussion 

For nulliparae, 35.2% (31/88) first degree tears, 92.1% In this large prospective study 9.6% nulliparae, and 
(418/454) second degree tears and 99.5% (370/372) 31.2% multiparae had an intact perineum following a 
episiotomies were sutured. For multiparae, 40/191 (21%) singleton vaginal delivery. The proportions were higher 
first degree tears, 462/519 (89.1%) second degree tears, in the community (FMU and homebirth) compared with 
83/84 (99%) episiotomies were sutured. the hospital. The pattern of tears differed between 
Overall there were fifteen transfers to hospital, six settings with more first degree tears with planned com- 
from home and nine from an FMU. One postpartum munity birth, compared with planned hospital birth. Re- 
transfer from home was for suturing of a third degree assuringly, few women sustained OASIS. The overall 
tear, four intrapartum transfers were for slow progress rate of 6.6% of nulliparae, and 2.3% of multiparae falls 
during labour, and one for a retained placenta and the within estimates for anal sphincter trauma in the UK 
other postpartum transfer was for neonatal concerns. [1,3,39]. OASIS was highest among women with a 
Transfers from the FMU included one woman who planned hospital delivery; a setting that is associated 
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with more intrapartum interventions such as operative 
vaginal delivery which is associated with a greater risk of 
perineal trauma [40]. 

Not all perineal tears were sutured. This reflects a 
trend for UK midwives not to suture some first and sec- 
ond degree tears. In a recent survey of UK midwives 
58% reported that they did not repair second degree 
tears [41]. This may reflect a lack of confidence to per- 
form a repair as has been reported in two surveys 
[41,42], however, a recent Cochrane review found no 
evidence of a difference for clinical outcomes between 
sutured versus non-sutured first or second degree tears 
[43]. There are little short- or long-term follow up data 
on the effects of un-sutured injury on pelvic floor 
function. 

Multiparity was associated with a halving in the risk of 
OASIS, whereas forceps delivery was associated with a 
three and a half-fold increase in risk compared with 
spontaneous delivery. Longer duration of second stage 
of labour was associated with a 40% increase in odds of 
OASIS for each minute (log) increase in second stage of 
labour. Additionally, each 100 gram increase in birth- 
weight was associated with a 10% increase in odds of 
OASIS. 

Multiparity was also associated with halving the risk of 
spontaneous perineal trauma. Episiotomy was not asso- 
ciated with anterior perineal trauma, only with exten- 
sions of the episiotomy. Birthweight and duration of 
second stage of labour were associated with similar mag- 
nitudes of risk as for OASIS, as was forceps delivery. 
Hospital planned place of birth was associated with an 
increase (48%) in spontaneous perineal trauma com- 
pared with planned community birth, even after control- 
ling for use of forceps or ventouse and epidural. A 
retrospective study also found that the risk of OASIS 
was significantly lower in women with a planned home 
birth compared with planned hospital birth: RR 0.2 (95% 
CI: 0.0, to 0.7) [4]. Birth environment has previously 
been shown to influence intrapartum interventions and 
outcomes including perineal trauma [44-46]. Perhaps 
the model of midwifery led care provided in midwifery 
led units, which has also been found to reduce perineal 
trauma [47,48], contributed to the higher rate of intact 
perinea that we found for nulliparae who planned to de- 
liver in the community. However, the different case mix 
for the community and hospital settings may have been 
a contributing factor to any observed differences as the 
adjusted analyses would not completely account for dif- 
ferences in risk profiles between settings such as mater- 
nal comorbidities. 

We found no evidence that episiotomy was associated 
with either an increased or decreased risk for OASIS. All 
episiotomies involved a medio-lateral incision, which is 
recommended practice in the UK [49]. The impact of 



episiotomy on OASIS is not conclusive, with many of 
the existing studies which reported a protective effect 
being of a retrospective design, thus at risk of bias due 
to non-standardised and incomplete data collection 
methods. 

A large retrospective study reported a positive associ- 
ation between shoulder dystocia and OASIS (OR 1.8; 
95% CI: 1.2, 2.9) [5]. We were unable to examine this 
relationship in the multivariable analysis due to insuffi- 
cient women with both shoulder dystocia and OASIS. 
However, we found no evidence of an association 
between shoulder dystocia and spontaneous perineal 
trauma. 

Anecdotal evidence has suggested that midwifery prac- 
tices such as digital stimulation of the perineum before 
crowning or adopting hands-off during delivery may pre- 
dispose women to perineal trauma. We found no evi- 
dence that these factors were associated with an 
increased risk of either OASIS or spontaneous tears. We 
also found no evidence for an association between up- 
right and lying down birth positions for delivery, di- 
rected pushing or using a birthing pool. This is in 
contrast with one study that collected data retrospect- 
ively from a hospital database and reported that squat- 
ting position was independently associated with twice 
the risk of OASIS compared with a sitting position for 
delivery in women who had a non-instrumental vaginal 
delivery [7]. However, a Cochrane systematic review 
evaluating the effect of different pushing positions found 
no increased risk of extensive tears with squatting posi- 
tions, although conclusions were limited by too few 
studies and participants [50]. Two further RCTs reported 
that perineal outcomes did not differ significantly be- 
tween a kneeling or sitting upright delivery position [51], 
or a birthing seat and any other delivery position [52]. 

We found no evidence of an association between di- 
rected pushing and OASIS or any other spontaneous 
tear once other factors were adjusted for. This is in con- 
trast with one study concluding directed or Valsalva 
pushing was associated with an increased risk of a tear 
requiring a suture 1.65 (95 CI: 1.05, 2.59) [53]. However, 
a systematic review of trials that compared directed ver- 
sus undirected pushing, found no significant association 
between type of pushing and perineal repair, but ac- 
knowledge that the data are inconclusive [54]. 

A recent Cochrane systematic review of perineal pro- 
cedures during labour for reducing perineal trauma 
found that the application of warm compresses to the 
perineum halved the risk of OASIS (RR 0.48, 95% CI 
0.28, 0.84) based on two RCTs. Perineal massage also 
halved the risk of OASIS compared with no massage 
(RR 0.52, 95% CI 0.29, 0.94) based on two studies [55]. 
However we did not collect data on the use of warm 
compresses as during the time period of the data 
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collection for the study, their use during the second 
stage of labour was not practised by midwives who were 
working in any of the care settings within the NHS 
Hospital Trust study centre. This is a factor for which 
data collection should be considered in future studies. 

Our study has several strengths. Data were collected 
for all eligible women over a six month time period, so 
we are confident that the results can be generalised to a 
wider population. Data were collected prospectively by 
midwives caring for women during labour, ensuring 
standardised collection of all variables and minimisation 
of missing data. Also, data were collected for all perineal 
trauma, and a wide range of intrapartum potential risk 
factors for which few data have previously been 
reported. Moreover, we collected data representing the 
full range of care settings available to women in this 
study which included both hospital and community. 

The study also has limitations that are important to 
consider when interpreting the data. Firstly, the risk pro- 
file of women may have differed between the different 
care settings and whilst we collected data on several po- 
tential risk factors for perineal trauma, we cannot ex- 
clude the possibility that we missed other potential 
confounding factors such as ethnicity and BMI. For 
some variables, such as duration of second stage labour, 
there is an inherent weakness in accuracy of the meas- 
urement. We were unable to evaluate some factors 
previously suggested as important predictors of perineal 
outcomes, such as having had a perineal repair for a pre- 
vious birth. We found that few women reported this 
outcome, which is likely to be an underestimate 
reflecting a lack of recall rather than a true low inci- 
dence of repair, since it relied on women's self-report. 
Another limitation, not unique to this study, relates to 
the accuracy of identification and classification of peri- 
neal trauma. It is recognised that identification based on 
physical examination will miss some cases of OASIS, 
particularly those that are difficult to see [56]. 

Conclusions 

This large prospective study found no evidence for an 
association between use of a birthing pool, maternal pos- 
ition for delivery and digital perineal stretching during 
the second stage of labour with OASIS or any other 
spontaneous perineal trauma. We also found a low over- 
all incidence of OASIS and fewer second degree tears 
were sutured in the community compared with hospital 
settings. This study confirms previous findings of overall 
high incidence of perineal trauma following vaginal 
delivery and a strong association between forceps deliv- 
ery and perineal trauma. 

Competing interests 

The authors declare that they have no competing interests. 



Authors' contributions 

EEB designed the project, managed data collection and contributed to the 
analysis. LS analysed the data. CS contributed to the data analysis. All authors 
were actively involved in interpretation of the data and writing the 
manuscript. All authors read and approved the final manuscript. 

Acknowledgments 

We thank the midwives involved in data collection, Sylvia Ashton and Vicky 
Currer-Briggs who co-ordinated the data collection, the women who 
participated in the study, Ralph Taggert for conducting double data entry, 
and Dr Reza Oskrochi, statistician, for advice on the design of the study. We 
are also grateful to Mr Lawrence Impey for advice on refining the statistical 
model and interpretation of the findings, and to a careful peer reviewer 
whose comments contributed to refining the manuscript. No external 
funding was received: EB, MB and LS are funded by the Faculty of Health 
and Life Sciences, and VS by the Faculty of Technology, Design and 
Environment, Oxford Brookes University. 

Author details 

'Department Social Work and Public Health, Faculty of Health and Life 
Sciences, Oxford Brookes University, Jack Straws Lane, Marston, Oxford 0X3 
OFL, UK. department of Obstetrics & Gynaecology, Women's Centre, Oxford 
University Hospitals Trust, Oxford 0X3 9DU, UK. ^Department of Mechanical 
Engineering and Mathematical Sciences, Faculty of Technology, Design and 
Environment, Oxford Brookes University, Wheatley Campus, Wheatley, Oxford 
0X33 1HX, UK. 

Received: 16 October 2012 Accepted: 20 February 2013 
Published: 7 March 2013 



References 

1. Kettle C, To hill S: Perineal care. Clin Evid (Online) 2008. [http://www. 
ncbi.nlm.nih.gov/pubmed/19445799] (accessed 20th June 2012). 

2. Harkin R, Fitzpatrick M, O'Connell PR, O'Herlihy C: Anal sphincter disruption 
at vaginal delivery: is recurrence predictable? Eur J Obstet Gynecol Reprod 
Biol 2003, 109:149-152. 

3. Dudding TC, Vaizey CJ, Kamm MA: Obstetric anal sphincter injury: 
incidence, risk factors, and management. Ann Surg 2008, 247:224-237. 

4. Lindgren HE, Radestad IJ, Christensson K, Hildingsson IM: Outcome of 
planned home births compared to hospital births in Sweden between 
1992 and 2004. A population-based register study. Acta Obstet Gynecol 
Scand 2008, 87:751-759. 

5. Revicky V, Nirmal D, Mukhopadhyay S, Morris EP, Nieto JJ: Could a 
mediolateral episiotomy prevent obstetric anal sphincter injury? Eur J 
Obstet Gynecol Reprod Biol 2010, 150:142-146. 

6. Hals E, Oian P, Pirhonen T, Gissler M, Hjelle S, Nilsen EB, Severinsen AM, Solsletten 
C, Hartgill T, Pirhonen J: A multicenter interventional program to reduce the 
incidence of anal sphincter tears. Obstet Gynecol 201 0, 1 1 6:901 -908. 

7. Gottvall K, Allebeck P, Ekeus C: Risk factors for anal sphincter tears: the 
importance of maternal position at birth. BJOG 2007, 1 14:1266-1272. 

8. Laine K, Pirhonen T, Rolland R, Pirhonen J: Decreasing the incidence of 
anal sphincter tears during delivery. Obsfer Gynecol 2008, 1 1 1:1053-1057. 

9. Pretlove SJ, Thompson PJ, Toozs-Hobson PM, Radley S, Khan KS: Does the 
mode of delivery predispose women to anal incontinence in the first 
year postpartum? A comparative systematic review. BJOG 2008, 
115:421-434. 

10. Borello-France D, Burgio KL, Richter HE, Zyczynski H, Fitzgerald MP, 
Whitehead W, Fine P, Nygaard I, Handa VL, Visco AG, et at Fecal and 
urinary incontinence in primiparous women. Obstet Gynecol 2006, 
108:863-872. 

1 1 . Fenner DE, Genberg B, Brahma P, Marek L, DeLancey JO: Fecal and urinary 
incontinence after vaginal delivery with anal sphincter disruption in an 
obstetrics unit in the United States. Am J Obstet Gynecol 2003, 
189:1543-1549. discussion 1549-1550. 

12. Poen AC, Felt-Bersma RJ, Dekker GA, Deville W, Cuesta MA, Meuwissen SG: 
Third degree obstetric perineal tears: risk factors and the preventive role 
of mediolateral episiotomy. BJOG 1997, 104:563-566. 

13. Mous M, Muller SA, de Leeuw JW: Long-term effects of anal sphincter 
rupture during vaginal delivery: faecal incontinence and sexual 
complaints. BJOG 2008, 115:234-238. 



Smith ef al. BMC Pregnancy and Childbirth 2013, 13:59 
http://www.biomedcentral.com/1471-2393/13/59 



Page 9 of 9 



14. Sultan AH, Kamm MA, Hudson CN, Bartram CI: Third degree obstetric anal 
sphincter tears: risk factors and outcome of primary repair. BMJ 1994, 
308:887-891 . 

15. Thorn DH, Rortveit G: Prevalence of postpartum urinary 
incontinence: a systematic review. Acta Obstet Gynecol Scand 2010, 
89:1511-1522. 

16. Brubaker L, Handa VL, Bradley CS, Connolly A, Moalli P, Brown MB, Weber A: 
Sexual function 6 months after first delivery. Obstet Gynecol 2008, 
111:1040-1044. 

17. Signorello LB, Harlow BL, Chekos AK, Repke JT: Postpartum sexual 
functioning and its relationship to perineal trauma: a retrospective 
cohort study of primiparous women. Am J Obstet Gynecol 2001, 
184:881-888. 

18. Barrett G, Pendry E, Peacock J, Victor C, Thakar R, Manyonda I: Women's 
sexual health after childbirth. BJOG 2000, 107:186-195. 

1 9. Andrews V, Thakar R, Sultan AH, Jones PW: Evaluation of postpartum 
perineal pain and dyspareunia-a prospective study. Eur J Obstet Gynecol 
Reprod Biol 2008, 1 37:1 52-1 56. 

20. Radestad I, Olsson A, Nissen E, Rubertsson C: Tears in the vagina, 
perineum, sphincter ani, and rectum and first sexual intercourse after 
childbirth: a nationwide follow-up. Birth 2008, 35:98-106. 

21. de Leeuw JW, Struijk PC, Vierhout ME, Wallenburg HC: Risk factors for third 
degree perineal ruptures during delivery. BJOG 2001, 108:383-387. 

22. Dahl C, Kjolhede P: Obstetric anal sphincter rupture in older primiparous 
women: a case-control study. Acta Obstet Gynecol Scand 2006, 85:1 252-1 258. 

23. Voldner N, Froslie KF, Haakstad LA, Bo K, Henriksen T: Birth complications, 
overweight, and physical inactivity. Acta Obstet Gynecol Scand 2009, 
88:550-555. 

24. Prager M, Andersson KL, Stephansson O, Marchionni M, Marions L: The 
incidence of obstetric anal sphincter rupture in primiparous women: a 
comparison between two European delivery settings. Acta Obstet Gynecol 
Scand 2008, 87:209-215. 

25. Lowder JL, Burrows U, Krohn MA, Weber AM: Risk factors for primary and 
subsequent anal sphincter lacerations: a comparison of cohorts by parity 
and prior mode of delivery. Am J Obstet Gynecol 2007, 196(344):e341-345. 

26. Kalis V, Chaloupka P, Turek J, Rokyta Z: [Risk factors for 3rd and 4th degree 
perineal ruptures during delivery]. Ceska Gynekol 2005, 70:30-36. 

27. Groutz A, Hasson J, Wengier A, Gold R, Skornick-Rapaport A, Lessing JB, Gordon 
D: Third- and fourth-degree perineal tears: prevalence and risk factors in the 
third millennium. Am J Obstet Gynecol 2010, 204(347):e341 -344. 

28. Rognant S, Benoist G, Creveuil C, Dreyfus M: Obstetrical situations with a 
high risk of anal sphincter laceration in vacuum-assisted deliveries. Acta 
Obstet Gynecol Scand 201 2, 91 :862-868. 

29. Landy HJ, Laughon SK, Bailit JL, Kominiarek MA, Gonzalez-Quintero VH, 
Ramirez M, Haberman S, Hibbard J, Wilkins I, Branch DW, ef al: 
Characteristics associated with severe perineal and cervical lacerations 
during vaginal delivery. Obstet Gynecol 201 1, 1 17:627-635. 

30. Shorten A, Donsante J, Shorten B: Birth position, accoucheur, and perineal 
outcomes: informing women about choices for vaginal birth. Birth 2002, 
29:18-27. 

31. Andrews V, Sultan AH, Thakar R, Jones PW: Risk factors for obstetric anal 
sphincter injury: a prospective study. Birth 2006, 33:1 17-122. 

32. Carroli G, Belizan J: Episiotomy for vaginal birth. Cochrane Database Syst 
Rev 2012, Issue 1 Art No:CD000081. doi:l 01 002/1 465 1 858CD000081 pub2 
(accessed 20th June 2012). 

33. Murphy DJ, Macleod M, Bahl R, Goyder K, Howarth L, Strachan B: A 
randomised controlled trial of routine versus restrictive use of 
episiotomy at operative vaginal delivery: a multicentre pilot study. BJOG 
2008, 115:1695-1702. 

34. Dahlen HG, Ryan M, Homer CS, Cooke M: An Australian prospective cohort 
study of risk factors for severe perineal trauma during childbirth. 
Midwifery 2007, 23:196-203. 

35. Wheeler J, Davis D, Fry M, Brodie P, Homer CS: Is Asian ethnicity an 
independent risk factor for severe perineal trauma in childbirth? A 
systematic review of the literature. Women Birth 201 1, 25:107-1 13. 

36. Dahlen H, Homer C: Perineal trauma and postpartum perineal morbidity 
in Asian and non-Asian primiparous women giving birth in Australia. 

J Obstet Gynecol Neonatal Nurs 2008, 37:455-463. 

37. Meyvis I, Van Rompaey B, Goormans K, Truijen S, Lambers S, Mestdagh E, 
Mistiaen W: Maternal position and other variables: effects on perineal 
outcomes in 557 births. Birth 2012, 39:115-120. 



38. Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR: A simulation 
study of the number of events per variable in logistic regression 
analysis. J Clin Epidemiol 1 996, 49:1 373-1 379. 

39. Royal College of Obstetricians and Gynaecologists: The management of third 
and fourth degree perineal tears. Green Top Guideline 2007, no 29. [http//www. 
rcog.org.uk/files/rcog<orp/GTG291 102201 1 .pdfj (accessed 20th June 201 2). 

40. Anim-Somuah M, Smyth R, Jones L: Epidural versus non-epidural or no 
analgesia in labour. Cochrane Database Syst Rev, Issue 4 Art No:CD000331. 
doi: 1 0.1 002/1 465 1 858.CD000331.pub2 (Accessed 20th June 2012). 

41 . Bick DE, Ismail KM, Macdonald S, Thomas P, Tohill S, Kettle C: How good 
are we at implementing evidence to support the management of birth 
related perineal trauma? A UK wide survey of midwifery practice. BMC 
Pregnancy Childbirth 2012, 12:57. 

42. Sultan AH, Kamm MA: Obstetric perineal trauma: An audit of training. J Obstet 
Gynaecol 1995, 15:19-23. 

43. Elharmeel SM, Chaudhary Y, Tan S, Scheermeyer E, Hanafy A, van Driel ML: 
Surgical repair of spontaneous perineal tears that occur during 
childbirth versus no intervention. Cochrane Database Syst Rev 201 1, Issue 
8 Art No:CD008534. doi:l 01 002/1 4651 858CD008534pub2 (accessed 20th 
June 2012). 

44. Hodnett E, Downe S, Edwards N, Walsh D: Alternative versus conventional 
institutional settings for birth. Cochrane Database Syst Rev 2010, Issue 9 
Art No:CD000012. doi:l 01 002/1 4651 858CD00001 2pub3 2006 (accessed 20th 
June 2012). 

45. Brocklehurst P, Hardy P, Hollowell J, Linsell L, Macfarlane A, Mccourt C, 
Marlow N, Miller A, Newburn M, Petrou S, Puddicombe D, Redshaw M, 
Rowe R, Sandall J, Silverton L, Stewart M: Perinatal and maternal outcomes 
by planned place of birth for healthy women with low risk pregnancies: 
the Birthplace in England national prospective cohort study. BMJ 201 1, 
343:d7400. 

46. Laws PJ, Tracy SK, Sullivan EA: Perinatal outcomes of women intending to 
give birth in birth centers in Australia. Birth 2010, 37:28-36. 

47. Hatem M, Sandall J, Devane D, Soltani H, Gates S: Midwife-led versus other 
models of care for childbearing women. Cochrane Database Syst Rev 2008, 
Issue 4 Art No:CD004667. doi:l0l002/l4651858CD004667pub2 (accessed 
20th June 2012). 

48. Hodnett E, Gates S, Hofmeyr G, Sakala C: Continuous support for women 
during childbirth. Cochrane Database Syst Rev 201 1 , Issue 3 Art No:CD003766. 
doi:l 0.1 002/1 465 1 858.CD003766.pub2 (accessed 20th June 2012). 

49. National Institute for Health and Clinical Excellence: Intrapartum care of 
healthy women and babies during childbirth. 2007. [http://www.nice.org.uk/ 
nicemedia/pdf/IPCNICEGuidance.pdf] (accessed 20th June 2012). 

50. Gupta JK, Hofmeyr GJ, Shehmar M: Position in the second stage of labour 
for women without epidural anaesthesia. Cochrane Database Syst Rev 
2012, Issue 5 Art No:CD002006. doi:101002/14651858CD002006pub3 
(accessed 20th June 2012). 

51 . Altman D, Ragnar I, Ekstrom A, Tyden T, Olsson SE: Anal sphincter lacerations 
and upright delivery postures-a risk analysis from a randomized controlled 
trial. Int Urogynecol J Pelvic Floor Dysfunct 2007, 1 8:1 41 -1 46. 

52. Thies-Lagergren L, Kvist U, Christensson K Hildingsson I: No reduction in 
instrumental vaginal births and no increased risk for adverse perineal 
outcome in nulliparous women giving birth on a birth seat: results of a 
Swedish randomized controlled trial. BMC Pregnancy Childbirth 201 1 , 1 1 :22. 

53. Albers LL, Sedler KD, Bedrick EJ, Teaf D, Peralta P: Factors related to genital 
tract trauma in normal spontaneous vaginal births. Birth 2006, 33:94-100. 

54. Prins M, Boxem J, Lucas C, Hutton E: Effect of spontaneous pushing versus 
Valsalva pushing in the second stage of labour on mother and fetus: a 
systematic review of randomised trials. BJOG 201 1, 118:662-670. 

55. Aasheim V, Nilsen AB, Lukasse M, Reinar LM: Perineal techniques during 
the second stage of labour for reducing perineal trauma. Cochrane 
Database Syst Rev 201 1, Issue 12 Art No:CD006672. doi:l 0.1 002/1 4651 858. 
CD006672.pub2 (accessed 1st March 2013). 

56. Andrews V, Sultan AH, Thakar R, Jones PW: Occult anal sphincter injuries- 
myth or reality. BJOG 2006, 113:195-200. 



doi:1 0.1 1 86/1 471-2393-1 3-59 

Cite this article as: Smith et al: Incidence of and risk factors for perineal 
trauma: a prospective observational study. BMC Pregnancy and Childbirth 
2013 13:59. 



